Neuroprotective effect of atrial natriuretic peptide against NMDA-induced neurotoxicity in the rat retina.
Atrial natriuretic peptide (ANP) can regulate aqueous humor production in the eye and has recently been suggested to play some functional roles in the retina. It has also been reported that ANP increases tyrosine hydroxylase (TH) mRNA levels and intracellular dopamine levels in PC12 cells. The effect of ANP on TH levels and the role of ANP in retinal excitotoxicity remain unknown. In this study, we investigated the effects of ANP on TH expression and dopamine levels in rat retina after intravitreal injection of NMDA. Immunohistochemistry localized natriuretic peptide receptor-A (NPRA) in the ganglion cell layer (GCL), the inner nuclear layer (INL) and the outer nuclear layer (ONL) in the rat retina. Quantitative real-time PCR and Western blot analysis showed a dramatic reduction in retinal TH levels 5 days after NMDA injection, while ANP, at a concentration of 10(-4) M, ameliorated this reduction in TH mRNA and TH protein levels. High-performance liquid chromatography (HPLC) analysis showed that NMDA reduced dopamine levels in the retina, and that ANP attenuated this reduction. Moreover, morphological analysis showed that ANP ameliorated NMDA-induced neurotoxicity through NPRA. The ameliorative effect of ANP was inhibited by a dopamine D(1) receptor antagonist. These results suggest that ANP may have a neuroprotective effect through possible involvement of dopamine induction.